sition is given by recent annealing experiments [9] , showing that the high Tc (8.1 K) superconducting state -which can be stabilized even at atmospheric pressure by a special pressure and temperature cycling procedure [10] -remains stable as long as the annealing temperature does not exceed 125 K.
Therefore we have collected X-ray data o f a-and /?-(BEDT-TTF)2I3 at 100 K in order to obtain the structures o f both phases below the phase transitions mentioned above. Our results for the /?-phase dis agree with a recent report o f an incommensurate structural modulation below 200 K [11, 12] .
Experimental
The crystals for the X-ray investigations were grown by the usual electrochemical technique [ was solved with direct methods and the structures were completed with usual Fourier and difference Fourier techniques. After a full-matrix least squares refinement interatomic distances and angle were calculated. A summary o f the programs which have been used is given in [13] . The experimental results are discussed in detail in the following chapter. Due to the poor crystal quality at 100 K, the experimen tal data o f the /?-phase will not be deposited.
Results and D iscussion
For the a-phase a triclinic unit cell, space group P i, with a = 9.068 ( The structure was refined with 7006 observed reflections to R = 0.050, Rw = 0.071. Atom coordi nates are listed in Table 1 , bond distances and angles in Table 2 *. The numbering scheme o f the three independent BEDT TTF m oities is shown in Figs. 1 a and 1 b. Contrary to the /?-phase described below, it was not possible to refine the structure o f the a-phase in the acentric space group P I. Therefore, the first order phase transition revealed by conductivity, thermopower, thermal conductivity and differential thermal analysis data neither leads to a super structure nor to a change o f the space group symmetry. The most prominent differences between the structures above and below the phase transition lie in the triiodide network and in the degree o f dimerization o f one o f the donor stacks. Figure 2 shows a comparison o f the triiodide sheet at room and at low temperature: whereas the intraionic bond distances and the interionic contact lengths along the triiodide chains hardly change, the com plete triiodide ions are slightly rotated with
*
Lists of anisotropic tem perature factors, H coordinates, observed and calculated structure factors, and some more details of the structure analysis have been deposited with the Fachinformationszentrum Energie, Physik, M athem a tik, D-7514 Eggenstein-Leopoldshafen 2, FRG. Copies may be obtained quoting the deposition num ber CSD 52142. the authors, and the journal reference. 4144 (2) 3222 (2) 9335 (1) S 10 5514 (2) 5468 (2) 8873 (1) S 11 3549 (2) 1850 (2) 7763 (1) S 12 5201 (2) 4551 (2) 7181 (1) S 13 8785 (2) 3340 (2) 9326 (1) S 14 10817 (2) 5276 (2) 8897 (1) S 15 8168 (2) 1940 (2) 7755 (1) S 16 10380 (2) 4342 (1) 7200 (1) C 1 7839 (7) 36 (6) 381 (4) C 2 8641 (7) 612 (6) 1873 (4) C 3 7748 (7) 1562 (6) 1653 (4) C 4 8260 (8) 2749 (6) 3162 (4) C 5 8279 (7) 1423 (6) 3379 (4) C 6 7603 (7) -5 2 8 (6) -3 7 1 (4)
6776 (7) -9 9 1 (6) -1 8 7 0 (4) C 9 7479 (7) -2 8 9 0 (6) -3 2 3 9 (4) C 10 5933 (7) -2 2 9 9 (6) -3 3 0 5 (4) C 11
4908 (8) 4733 (6) 9619 (4) 8340 (7) 2323 (6) 6774 (4) C 20 9883 (7) 2777 (6) 6690 ( 
1.741 (7) 1.767 (7) 1.755 (7) 1.750 (7) 1.735 (7) 1.816 (7) 1.757 (7) 1.832 (7) 1.737 (7) 1.761 (7) 1.754 (7) 1.757 (7) 1.741 (7) 1.811 (7) 1.748 (7) 1.816 (7) 1.366(9) 
-C 1 1 -S 9 -C 1 2 -S 11 -C 1 2 -S 9 -C 1 2 -S 9 -C 1 3 -S 12 -C 1 3 -S 10 -C 1 3 -S 10 -C 1 4 -S 11 -C 1 5 -S 12 C 1 6 * -C 1 6 -S 14 C 1 6 * -C 1 6 -S 13 S 14 -C 1 6 -S 13 -C 1 7 -S 15 -C 1 7 -S 13 -C 1 7 -S 13 -C 1 8 -S 16 -C 1 8 -S 14 -C 1 8 -S 14 -C 1 9 -S 15 -C 2 0 -S 16 C18 C18 S 15 C17 C17 S 16 C20 C19
1.740 (7) 1.749 (7) 1.737 (7) 1.762 (7) 1.741 (7) 1.810 (7) 1.744 (7) 1.813 (7) 1.37 (1) 1.372(9) 1.524 (9) 1.769 (7) 1.766 (7) 1.755 (7) 1.766 (7) 1.757 (7) 1.828 (7) 1.760 (7) 1.825 (7) 1.354 (9) 1.350 (9) 1.503 (9) - Nevertheless it is /?-(BEDT-TTF)2I3 either in the superstructure described here or in the modulated structure [12] which becom es superconducting at 1 -1 .5 K [3, 6 -8], On the other hand, it is assumed that the recently observed narrow and com plete superconducting transition at 8.1 K and ambient pressure [ 10] in the same crystals belongs to the room temperature structure or, more precisely, to a structure in which the I3-anions are linear and symmetric as in the room temperature structure. This structure is stabilized down to low tempera tures by pressurisation o f the crystals up to 1. 
